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Introduction {#jdi12619-sec-0001}
============

Type B insulin resistance syndrome is an extremely rare condition, as a consequence of circulating polyclonal autoantibodies directed against the insulin receptor[1](#jdi12619-bib-0001){ref-type="ref"}. Patients usually present with refractory hyperglycemia, weight loss, hyperandrogenism, widespread acanthosis nigricans and manifestations of underlying autoimmune disorders including systemic lupus or scleroderma[2](#jdi12619-bib-0002){ref-type="ref"}. Though the diagnosis of type B insulin resistance is not difficult, medical treatment of refractory hyperglycemia is always challenging. There is no standardized protocol for the treatment of type B insulin resistance so far. Here, we evaluate the clinical lessons in a Chinese patient with type B insulin resistance induced by mixed connective tissue disease.

Case Report {#jdi12619-sec-0002}
===========

A 36‐year‐old Chinese woman presented with menopause, polydipsia, polyuria and weight loss of 8 kg in December 2014. She also complained of Raynaud\'s phenomenon. Laboratory investigation in the local hospital found that glycated hemoglobin (HbA1c) was 10.1%, and random blood glucose was 18.7 mmol/L. The fasting glucose levels fluctuated from 12.1 to 18.1 mmol/L, despite 972 units of continuous intravenous insulin per day combined with metformin, pioglitazone, acarbose and glimepiride tablets.

On admission to Peking Union Medical College Hospital (Beijing, China) in March 2015, her body mass index was 18.7 kg/m^2^. There was mild acanthosis nigricans on the neck, axilla and abdomen. There was mild tenderness in the metacarpophalangeal joints and proximal interphalangeal joints. She had no family history of diabetes. Laboratory test results are shown in Table [1](#jdi12619-tbl-0001){ref-type="table-wrap"}. As she had overt hyperglycemia for a long period of time and the risk of ketotic acidosis was not high, the 75‐g oral glucose tolerance test was used to evaluate islet β‐cell function. The baseline insulin was 647.27 uIU/mL and peak value insulin was 992.33 uIU/mL (Table [2](#jdi12619-tbl-0002){ref-type="table-wrap"}). An immunoprecipitation assay was clearly positive for anti‐insulin‐receptor antibodies, confirming the diagnosis of type B insulin resistance. Extensive examinations including computed tomography of the lungs and abdomen, bone scintigraphy, and biological investigation failed to show any neoplastic disorders. Mild interstitial lung disease was diagnosed by high‐resolution computed tomography and pulmonary function test results. High titers of antinuclear antibody (1:1,280), anti‐Ro52 antibody (++++), antiribonucleoprotein antibody (++++) and anti‐SSA antibody (++++) were shown. Mixed connective tissue disease was diagnosed according to the Sharp diagnosis criteria[3](#jdi12619-bib-0003){ref-type="ref"}.

###### 

Laboratory findings from 8 weeks before combination therapy of pulse glucocorticoids with cyclophosphamide to 52 weeks later

                                    −8 weeks   −1 weeks   0 weeks   2 weeks   3 weeks   4 weeks   6 weeks   12 weeks   26 weeks   32 weeks    52 weeks
  --------------------------------- ---------- ---------- --------- --------- --------- --------- --------- ---------- ---------- ----------- ----------
  FBG (mmol/L)                      13         14.9       16.2      15.1      8.6       4.4       3.8       4.0        4.4        4.3         5.33
  2hPBG (mmol/L)                    22         19.2       25.5      25.5      16.6      14.5      6.0       5.8        6.2        6.0         5.6
  Urine ketone (mmol/L)                        3.9        ≥7.8      NEG       NEG       NEG       NEG       NEG        NEG        NEG         NEG
  HbA1c, % (4.5--6.3)               10.1       9.1                                                                     5.2        5.1         5.1
  Fasting INS, uIU/mL (5.2--17.2)   \>300                 647.27    392.97              43.43     12.95                7.88       11.80       9.50
  C‐peptide, ng/mL (0.8--4.2)                             6.6                                                                     1.55        2.09
  INS infusion (unit/day)           972        480        0         0         0         0         0         0          0          0           0
  Oral antidiabetic agents          4          3          1         1         2         0         0         0          0          0           0
  Testosterone (ng/mL)                         0.92                 0.29                0.0                            \<0.1      \<0.1       
  ANA                                          +S1:1280                                                                           +S 1:1280   
  Ro52                                         ++++165                                                                            +++150      
  RNP                                          ++++138                                                                            +++106      
  SSA                                          ++++72                                                                             +++72       
  C3, g/L (0.73--1.46)                                    0.517     0.428               0.941                          0.866      0.910       
  C4, g/L (0.1--0.4)                                      0.088     0.088               0.117                          0.096      0.101       
  ESR (mm/h)                                              23                            26                                        8           
  PA, mg/L (200--400)                                     70        119                 274                            254        231         
  Wt (kg)                           57         48                             45.7                                     65                     72

2hPBG, 2‐h plasma blood glucose; ANA, antinuclear antibody; ESR, erythrocyte sendimentation rate; FBG, fasting blood glucose; HbA1c, glycated hemoglobin; INS, insulin; NEG, negative; PA, prealbumin; RNP, antiribonucleoprotein antibody; SSA, anti‐SSA antibody; Wt, weight.
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###### 

Serum levels of blood glucose, insulin, C‐peptide and pre‐insulin in 75 g oral glucose tolerance test before and after pulse glucocorticoids and cyclophosphamide therapy

                      0 h      0.5 h   1 h      2 h      3 h                                         
  ------------------- -------- ------- -------- -------- -------- -------- -------- ------- -------- -------
  Glucose (mmol/L)    13.5     4.2     18.8     5.7      21.7     5.9      25.6     5.2     24.6     4.8
  Insulin (mmol/L)    647.27   7.88    832.29   112.43   992.33   153.20   887.03   61.28   572.03   37.62
  C‐peptide (ng/mL)   6.6      1.05    8.49     6.92     9.63     9.75     9.58     6.56    5.5      5.43
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We stopped intensive insulin therapy, as she had been treated with insulin infusion in the local hospital for two more months with no improvement of hyperglycemia, and persistent hyperinsulinemia was shown in her serum. Blood glucose levels did not increase further after discontinuation of insulin infusion. After one cycle of pulse methylprednisolone (1,000 mg/day for 3 days), glucocorticoid therapy was tapered to prednisone 1 mg/kg/day, and cyclophosphamide 0.4 g per week was added on. Two weeks after pulse glucocorticoids therapy, fasting insulin began to decrease and urine ketone bodies turned to negative. Testosterone also returned to the normal range. Four weeks later, fasting glucose decreased to the normal range, with neither insulin infusion nor oral antidiabetic drugs, and her fasting insulin levels further decreased to 43.43 uIU/mL. The patient\'s postprandial glucose level returned to the normal range 6 weeks later. She had normal periods 2 months later. The patient has been followed up for 18 months until now. She has gained 15 kg and her HbA1c decreased from 10.1 to 5.1%.

Discussion {#jdi12619-sec-0003}
==========

In most reported cases of type B insulin resistance, hypergylcemia is poorly responsive to exogenous insulin therapy. In a previous report, up to 18,000 units of insulin per day did not make a difference to blood glucose control[4](#jdi12619-bib-0004){ref-type="ref"}. Insulin sensitizers are usually prescribed, but the efficacy has not been studied. In the present patient, we believe that intensive insulin therapy was not helpful, as there was persistent hyperinsulinemia in the circulation. In fact, the blood glucose level did not increase further after insulin was stopped before pulse glucocorticoids therapy. We were also concerned about the potential risk of unpredictable hypoglycemia with intensive insulin therapy, as titers of anti‐insulin receptor autoantibodies will decrease during immune suppression treatment. At high titers the antibody acts as an antagonist at the receptor, whereas at low titers it acts as a stimulatory agonist, resulting in differing degrees of both hyperglycemia and/or hypoglycemia[5](#jdi12619-bib-0005){ref-type="ref"}, [6](#jdi12619-bib-0006){ref-type="ref"}.

Treatment for the underlying autoimmune condition is critical for both primary disease and refractory hyperglycemia. The most commonly used therapeutic intervention for underlying disease includes steroids, cyclophosphamide, plasmapheresis and intravenous immunoglobulin[7](#jdi12619-bib-0007){ref-type="ref"}. In 2010, a group at the National Institutes of Health (USA) published the largest case series in which a new treatment protocol with rituximab was tested in their patient population[8](#jdi12619-bib-0008){ref-type="ref"}, and it was reported to be effective in one case from Europe[9](#jdi12619-bib-0009){ref-type="ref"}. In Asia, there was one case reported from Japan in which rituximab was not efficient for disease control[10](#jdi12619-bib-0010){ref-type="ref"}. As there is no clinical experience of rituximab in type B insulin resistance in the Chinese population so far, and the patient had interstitial lung disease, which is usually steroid resistant, combination therapy of pulse glucocorticoids and cyclophosphamide was used after careful evaluation by our rheumatologist.

Two weeks after pulse glucocorticoids, the patient\'s fasting insulin decreased from 647.27 to 392.97 uIU/mL, followed by normalization of fasting blood glucose levels. Thus, we suppose that a decrease of fasting insulin levels is an early sign of remission. The present patient has been followed up for 20 months, uneventfully. Glucocorticoids had been tapered off, and she is still taking tacrolimus 1 mg daily now for mixed connective tissue disease. Thus, initiation of intervention for underlying disease should be as early as possible for correction of metabolic disturbance.

In summary, in the present patient with type B insulin resistance, a combination of pulse glucocorticoids and cyclophosphamide was successful in inducing a complete remission. Close cooperation between endocrinologists and rheumatologists will ensure an individualized regimen for this rare condition.
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